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Abstract of JP6295162 

PURPOSErTo reduce power consumption, to make a 
device compact and to reduce its cost at the time of signal 
processing an analog RGB signal in an active matrix liquid 
crystal display device (ALCD). CONSTITUTIONrThe ALCD 
is provided with an LCD panel 9 consisting of pixel 
electrodes 13, a vertical driver circuit 10 driving the LCD 
panel 9 and upper side and lower side horizontal driver 
circuits 1 1 , 12. For controlling the ALCD, the ALCD is 
provided with a sample-and-fold circuit 1 inputted with an 
RGB video signal, level shifting and amplifying and being 
subjected to sample and hold, a gamma conversion circuit 
2 gamma-converting the output signal of the sample-and- 
hold circuit 1, a data inversion circuit 3 forming a signal 
inverted for a certain fixed voltage and a noninverted 
signal by the output signal of the gamma conversion circuit 
2 and a controller 4 controlling these respective circuits. 
Further, the pixel electrodes 13 are driven by supplying the 
signal of an opposite phase or the same phase to the 
upper and the lower horizontal driver circuits 11, 1 2 of the 
LCD panel 9 from the data inversion circuit 3. 
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^SSICtJ^T, RGB k'rtf ^4A^3 U {s^OVis? 

r**T*T**ia»t. iWrEr*!ftl@ltt©m*«^c 

*fMtt-*5 f — ^KClHISfc. fjE&Ie]g§£fliiJffl-f 10 
>hn-7t^L, WIB7 f -^RteliIttJ:OiW»E*a 

a-*;i/©iwe±t*¥ f 7-f maBstaiffi©«**«*& 

1 *T**JBWnraME3-a:*ll*3« 1 Eft© 7 

2 7- h U y * XiilgSif. 

tt, itfEn>hn-^©$iJ»tcJ;i9WE5 i -^Ste[HlS§ 20 
C*3^T 1 £lt&£ffimT&IE3l£- 1 E«©7 

[flt#JK4] SuE-y->7 p ;i/*-;i/FlElSS«, MERG 
Ek'T^f^©^;^:? F:fc<ktfif<B£?T'3A73A'-;/ 

7 r hmimm^nrz^^rm^^y-fji^-Ji ft 

^tLTfflE-9->7 p ;U^-^h*^©-t}->yU >^-f 5 

>^*-;i/ F^&e^s*«a»s©*2 ©«*r» 

S?-r*-feUi'^i*»6a:*lll*flIlE«©7d'^-<^v 30 

[I*** 5] HfJE-y->7 p ;i/*-;UHIsISSiHfrEr^^ 
HJg&te, ^-©¥«^*«fC*«^n-5«**lE«© 

ha *mwi-t 5iiH7-f a* lass* «t z>*±T7k¥ f 

^<A|5]& ( h£fil*.£:7£?5^ h U y ^XHiKII^ 
jSgEtC&UT. RGB hfftf A* L l/^->7 

h t> «t z/Jfii ^ fr -3 Tit > - )v F T z> -y- > y 
-^FUJBt. tuE+)->7 p ;u*-;PFiHiss©ai^«^$ 40 

r«*f *rSEiftia»i:. ME r 3EifciaE&©ai#«*£ 

^se^sf^rit-rft^-^seiHiKi:. me* hiss 

DME^SA^;i/©ME±T7K 3 P F5< AEFKKHti© 
ff^«t5it$#Sit477T^7"-7hU7i' 

[»#JK7] S5EHIffi©(g^tt, HtrE3>ha-7© 
Sijfflt J: 0 A&Ex-^KtElHl&fC&UT 1 *¥;6SE«ra 
TiB<E*-&*«f*«6E«©7i'T--r^hUyi'Xai 50 
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[flt#JS8] tfrKHffi©«*tt. WEn>hP-5© 
Ti£te^-&«.i*^3S6E«©Ti7^^ h U 7 9 71 

Ci»*3S9] iiftE-*>y;u*-jPFm8&£iitrE7^& 

EFI&*S«fctfl»E7 f -*R<Eiag&tt, 

i«$nM*i6Ei©77f^7'7hij 

[0 0 0 1] 

iCR GB ii^m ^\z£ 0 LCD/^JPf©S^it£ 
[0 0 0 2] 

[t£*©&$B] f*©77f^7'?h'J7?7«lS 
Silfi (iy,T. ALCDitt) RGBf^A* 
•f>^-7i-7tLT7tD^-f7"W^lif^ v 5 
^M'f7'©K7'f AiagSS:ffi®)f * d itrJ; LC 
DA*;i>©B3t@ffi£ftiJf9LTI^'5. 

[0 0 0 3] 12 7 fc£^#><E>S£3fe© — ^S^TAL CD© 
7D7?HT*S. 07{C^TJ:5(Cs ffi*CALCD 
it R G B if n £ -m? << "J 5 Mb ^ -6 7 ± u if 
• =f-i i?9)\>W&W& (-UTF, ADCMt&LffiT) 18 
£, (r) «*HK2*i*3lL*JpBMHB^ (H 

S) *J:tffflttH*HH§- (VS) tC±0«-a5*$iJ«T'5 
3>f-D-74 a AD CEJgS 1 8 ©ttiTaN 1 1 £ r 
^&®8&2 KJ: D L fetid 73 N 1 2 ^T^n^fi^tN 
1 3 CfitSr^ • T-jruymkmik (£tT. 

DACBSSiffc-T) 19i. 7tDmN13SA* 
LSt^KEGLfc?— :?N 1 4, N 1 5 &tf?lfctZ> : T— 
9MteleISg3i. 3>hn-74al;St$ntLPF 
5*><fcZ>'VCO 6 £. 1*111 3^YMJ797ttC 
EILtLCD/W9ii, SI, I20tfI7, 8 

&frVT^n^n : r-$>fc$zmm 3 <t omibsnL c d 

/1^;i/9©H^[fii©mteSrftiJ|S3l-r-2>Ji{|iJH F^-f AO!® 
1 1 *5J:tfT<aiJH K7< AlUgg 1 2<h, LCDW9 
OV^|S]©ifl!5MWt5V F5-fA[5|8g 1 0i:Sr#L 
S-T, ADC0K 1 8TRGBffSf-f v 5 ^ 
JWt-5§-C^&Lfcfg, MLCD^9C»g-lI 

(0. 4 5SSnT^) s«n-r*fc 

8S2F«3©ROMSrfflViT, f^y^ifNl Urf 
^•T^., ^tC, r^^tlTc-Xf ^^;Hf#N 1 2«D 
AClH]g§l 9l:iOB*7tDffifN 1 3tCM^tl 

Set', ^©T^-n^M-^N 1 3 «^-^JgteUSS 
3 KiDSWCSfiLfcT^n^lg^N 1 4*3<J;^N 1 
5iLTffEg$n, LCD/WP9©±TI:»aiS 

nfe±<WH K^-f a*0K i 1 43<fccrF<MH f aiuss 
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12 (#\Z71-Ut?tt<DH \zm%ZtlZ> 0 
J^±te7^P^;fr^ALCDT&£o 

[0004] m8\zft&<Dm<Dm&tt7 : jz/?)i'3:A 

LCD^7'D7^|tWo HI 8 ££sfc<£> 

^;U^T^>ADCIhIS§ 1 8 "r — ^N 11a, 11 

#JHF^-r/\ + fHJS§l 1 afei^TfflmF^-i'/^IilKl 2 
at. ^n^±MH^^-f/im^l 1 a&£tfT{PJJH F 
^KA[e|g§l 2 a^O*HSJg*-r*»ll«jR2 0 10 
B7 t[i|«OLCD/^Jl/9*5ct^VH5'fA|HlKl 0 
£ADC[e]g§l 8 J ^SH^-r/^[eJgS*©JfflI'r^=3>hP 
-74bt, LPF5^VC06t5tt^ 0 

^^;i/SCAL CDIiADCEKS 1 8CO|±l^^-^N 1 
la, 1 1 b£B«H K^-fAEIg&l 1 a, 12al:A 
*U rlElftBu0HF7-fAlHl!5l 1 a, 12al:ft 

[0 0 0 5] 

^©ALCDii ^©«*aE«O*l«PI{tlCJ:0A 20 

OT© P 7 h ? n y ? fe.i*t*««»:»6. 
1 3 0^I*1/^;K^)LCDTH ADC Egg 
U >^ h t IT 1 0 0 MH z H±*8*Sn5. Z 
0i5S8l:y HSflCOtfy M*«TJL^ 1 0 0MHz 
£t±OU-h-C3e«-r*ADC|sI»J4, 0. 

*&fciS<&&o tot, COekp&ADCmg&^JB^T 
ilSLfcALCDH LCDO/U y hT^^fgiSl 30 

£ e »ALCDH r^«^<E>DACHJg§t> 

fflSBLfcADCI§I&<fcfig«, MUSE®****^ 
S*»6n*©T, U 

[0 0 0 6] «(Of>fy^;^ALCDH 7 

i^SCO A L C D Klt^D A C H&^jE WHS 

6-8fcfyh£t±, feSW4JBiflCDF5^A0>»fts 

3 0MHziKSt) fc<&to**ifc»l : 40 

■r -< *J9)\,3i A LCD »4E*<05I * El Ls8*«Ji»C3Q: 0 > 

[0 0 0 7] 7tO^RGBfltl:» 
L/TADClHlK^DAC|BlK*ffl^^tC«^filSb, i£ 

SALCD*fiftf*utl:*5. 
[0 0 0 8] 50 
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;i/->7 hfecktXitesfToTit>^;i/*— ;uht^ij-> 

colt^^^^T^^-^JKeii]^^, «trE&mft£«i|ff 
n3>hP-7i^tl, i»E5*-:*KiE|5I&«kDm 

[0009] s/t, #»«©alcdb, mmmmfrz 

-f /tEWMS J: ±T#¥ H7-fAHB t ^f^cAL C 
D\Z^X. RGB tf-^d^SrA* L U^)Vi^y b& 

K«*tfPriE-ra5*-^ReiBISt. fflE#lalKeiMff 
[0 0 10] 

TRW"*"*. B 1 B**»©-*««S*tAL CDO 
^□y?Bt»<b. *IMB«fc«rSR 
LfcH7<&ft*fll£H«> i*tSl 3^5&5LCD 

/WHt, ^<^LCD/t^;i/9*ffii&-r^iiit (v) 
K9<AEMH 0*<tCX±Tfiy*¥ (H) K^-fAEtt 

rgb \L^m^KfiV\y^)v^y b&&umWi 
eiou-v^*— ;i/FIBB i coaJ^ff-^N l 

#Se^i§N 5 ^Mt§f-^5lte0IB 3 <!:, 

VC06t^tlT^. L*>fe, 5r-^^E&§3 J: 
Ofgl <£>{t-^*l7, 3!2<&fI^S8£:^U LCD/U 
^9C0±Tffl*¥F7-fniHl»l 1. 1 2 KljSSlHOfll-iS- 

s«»rs- U->y;u*— ;n«lffl*ittrJEafcEi 

B2 i£fcfc¥Wft*«3 0l:»*Sn5p 

[0011] frfr2>ALCD\Z3$»Z>®mW)yF&m 1 & 
itf*OH2*#RgUTKWr«>. H2ttBlfc*Jt* 

•5(c, rgb tf5 r ^-«-^^*y->y;^-;p fiubs i ka 
*snst, Jtmt (rgb 
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*)7)V • rty\s)Vm&Znfr\i'r*mt% (Nl) \Zr^. 

Tffi^T^). T&fr*., x-^Mi£lHjg§3teLCDA 0 * 
^9cOT^u^O±Tffi'J*¥K^</ > ClHlKl 1, 12 
Kg*P®EEVc oml:»LTiBfi©fif N 4 t N 5 Sft 10 

*&-r*. c:ne>o(i^N4tN5tti7-f >©#ii*« 

AlilKl 0-1 2l^<7)->^ hl/vX^ (H^ft) lC*5 

*irXvs«*fcWIJBL/fc«^K:J:Oftllian*. 

MtfeS, 0 3 H^-fi: 5 tc> it>7 p ;U^-;i/H(il 
BlBRGB ^^mn^Xf) LT U"*;i^*WSrr £ 20 
AA/ty77l4t, 3>ha — ^4*^<7>i7D^^C 
LK&itfX^- FA;i^S P<lf^A^t^y7 hi/ 

iin^yy i 4com^^it>7 p u >^-r^>i±>7 p ;i/^- 

;I/FS&1 6 <h, 3>NP-74^e)O«0Mfi^SE 
«*^iOU->y;P*-^H*l 6 0Dfcb*7£iilKLTr 
*»IiIK2^Sta-r*-feU^^ 1 7 itiAT^S. * 

ntc c: Oct 5 &iHitt*««&»i?» 30 
[0013] ^^^>it>7 p ;i/^— ;u Kmft 1 jc&i^t, 

SfAAAy77 1 4ttAA^?nfcRGB tf^N§-*f£> 
I6l:ffl*«. — 3>Fn — 5 4rtTzMPIS3»!<I 

^ (hs) *«ttx«a[w«!«# (vs) tra»BbT«* 

StlfcHyhi^DyJ (CLK) tA^-WtM (S 
P) $y7hl/yX^15CMtl)i;, y7M/vX 
^ 1 5^>y;U^-^H^Bl 6^*fLTit>yu>^ 
?Py9S58t3t«. C^T, AM777 14TK 

¥«tt*ft*n»K:&D, izU^^l 7to<D5y7 (0 
7S«P») tc««F^n^o dco-feU*^ 1 7 ^fe^xtt, 
3>hD-74*^0«JOiAfif (SE) CiD, 2* 

uj^j (N3) ffi, «rjzEbfc«t5t. 50 
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-*HHB1 ir«»BB2tt*»#c«fi3 0±tcjg® 

sns^ gijffloas^*«LTt>ck^ 0 lsi 
2^ w»«*±fiF*ana:ir^T*n«, rgb<s^£> 

[0 0 14] 04 (a) , (b) ttftl-fftBllCfitf 

04 (a) , (b) fcS-J\fc3K:, C<DK»7&SCtt 
FKteM&^StT&O* ^-^SfclH]S§3cfcD±T 
A'lsISSl 1, 1 2KEIE + 'i>«El;:*#LT 

(n 4 <h n 5 ) zmthVR-DKm • #rie* 
ih (i*¥^s^^) T?ieteS"&st>©-cft^. sfo 

mi, 1 2fc«3K*nfc-7 s -^*7&rRi («*ipi) £S 

[0 0 15] hSteK»i7&SC^»bT, 

^■tt±Tfiy*¥H^^AIslKl 1. 1 2 CSK* ^IJI 
K#LTigfB<E>m-$§ (N4iN5) SriUffi Ufi^Sg • 
#EC«:1V (lSKitttMM) TAMES** *><&T* 

^>o Sot, &mmmm\z^^Tfrz>t, ±«*¥K5 

-YAIUgSl l fcS»£ftfc^— ^Stt + > T«*¥F5 
[0 0 16] **««fc«kfttf, TtD^RGBtrt 

[0 0 17] 0 5 ^HjOffi^)^ffiM ^^t A LCD 

mbk 2 <fc ch kx-^eieihib 3 * fc m-<v*mi£m 

^-f/\*lHjg§l 1, 1 2^<0«^«*H-^Lfc«T* 

[0018] 06 (a) , (b) tt-tn^nasKifttt 

S. 06 (a) , (b) K^-r<fc5 JC, C<DK»*SC>4 

H5-f >S(EK»*SC-e*0. — JStelUSS 3 
0±TfiiJ7K¥K^-r/N*IUKl 1, 1 2t3Ste4 3 ^«JE^ 
»L.THffl©(B# (N4) tatHUflr>EC- *R«t 
1H ( 1 TKTjfeSJWIW) TMeSitSfctOT&S. S£o 
T, &H*«Si 1 3fw»-r-5S#iA^fficDffittHI^— 

o^3e« (v Aieiss 1 o*^iK»i«*n-6a) us 
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[0 0 19] sfc. c©y-h7'f>se8i*ai:» 

IT. 7U-AEte«»#5££l¥tfn*t>©t>»S. C 
©«-&tt±Tfi'J7K 3 P K7< A'lsJgg 11, 12 CIgti> 
ttffi(C«LTflti©€^ (N4) SSfefflbjaoEie- # 

[0 0 2 0] TtayRGBhrta^O 10 

fcJ6C0ADC(sIg§^>DAC[5Ig§«:fflU-rtr->UT^ • A? 

[0 0 2 1] 

CO £U * A * K «t 0 * 5 - 5£ « E K » b S $ # fc It * * 

30 



[0 1] 4c9B«0— JteMM^-TALCDorDy^B 
[02] 0 1 tC&tt£ft^(D{B^mJE#tt0T-;j5-5 < , 

[03] 01 \z : *-?v>-7)V*-)\>\ ! -m&v>mfim-e& 
[04] 0 1 \z&tf2>-LCD^*)i<DmW}m&&£zfim 

[0 5] *»«Offi©*««* St A LCDO^Dyf 
0T&S. 

[0 6] 0 5t:i:m*SLCD/1*;P©KSj|HlB*5«ktfffi 

[0 7] t^*C0— ^J^S-TAL CDCO^P-y ^0Tf$> 
-5. 

[08] Se^COft&W^J^S-r^i- vi'^SAL CDCD7* 

1 
2 
3 
4 
7, 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 



8 fi-Jfigl 
LCDW 
Sit (V) H7>fABB 
_hffl*¥ (H) F^'f/XBtt 
Tfil* 5 ? (H) H7^TASES 
B*tt« 

-tup? 
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